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PURPOSE:To provide a TiCN based cermet having remarkably improved chipping resistance and wear 
resistance. 

CONSTITUTION:The TiCN based cermet comprises the cored-structural hard phase grains 1 having a 
cored structure which consists of the core part 5 contg. Ti and N abundantly and the outer peripheral 
part 6 contg. W. Nb and C. the non cored-structural hard phase grains 3 not having any cored structure 
and the binding phase 2. Preferably in particular, of the total hard phase grains, the volume ratio of the 
non-cored-structural hard phase grains 3 having <=1mum crystalline grain size is >=1voL% of the total, 
and the average crystalline grain size of the cored structural hard phase grains 1 is >=1mum, and also 
the average crystalline grain size of the non-cored-structural hard phase grains 3 is <=0.5mum. 
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PURPOSE: To provide a TiCN based cermet having 
remarkably improved chipping resistance and 
wear resistance. 

CONSTITUTION: The TiCN based cermet comprises 
the cored-structural hard phase grains 1 having 
a cored structure which consists of the core 
part 5 contg. Ti and N abundantly and the outer 
peripheral part 6 contg. W, Nb and C, the non 
cored-structural hard phase grains 3 not having 
any cored structure and the binding phase 2. 
Preferably in particular, of the total hard 
phase grains, the volume ratio of the non- 
cored-structural hard phase grains 3 having '^\x 
m crystalline grain size is •1vol.% of the 
total, and the average crystalline grain size 
of the cored structural hard phase grains 1 is 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cored structure hard phase particle which presents the cored structure which consists 
of a core part which is rich in Ti and N, and the periphery section containing W, Nb, and C, and the 
TiCN basis cermet characterized by the rate in which it is the TiCN basis cermet which consists of a 
coreless structure hard phase particle which is not, and a binder phase ****, iand a coreless structure 
hard phase particle 1 micrometer or less occupies [ the diameter of crystal grain ] a cored structure 
among all hard phase particles being more than 1 volume %. 

[Claim 2] The TiCN basis cermet according to claim I whose diameter of average crystal grain of a 
coreless structure hard phase particle the diameter of average crystal grain of a cored structure hard 
phase particle is 1 micrometers or more, and is 0.5 micrometers or less. 

[Claim 3] other component composition except the iron-group metal from whole composition, and 
an unescapable impurity - [(Ti) a (Nb) b (W) c] (Cu Nv) z **, when expressed a+b+c=l, 
0.50<=a<=0.95, 0.05 <=b+c<=0.50, 0<b/b+c<=0.95, 0.40<=v<=0.60, 0.80<=z<=1.00, the TiCN 
basis cermet according to claim 1 or 2 with which are satisfied of u+v=l. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the TiCN basis cermet which is excellent in wet 
cutting-ability ability, when it uses especially as a cutting tool material about the TiCN basis cermet 
excellent in deficit-proof nature and abrasion resistance. 
[0002] 

[Description of the Prior Art] In recent years, the cermet constituted by the hard phase which 
becomes a cutting tool material, an antifriction tool material, etc. from the double charcoal nitride of 
periodic-table the 4a, 5a, and 6a group element, and the binder phase which consists of an iron-group 
metal came to be used widely. 

[0003] Although the TiC basis cermet which makes TiC a principal component until now was in use 
as this cermet, since toughness was inferior as compared with the cemented carbide for which this 
TiC basis cermet was used as a tool material for many years, the so-called TiCN basis cermet which 
has improved toughness was proposed by adding a nitride in this system. 

[0004] JP,56-51201,B is mentioned as an example of representation of this TiCN basis cermet, the 
cermet which consists of a hard phase which consists of CN (Ti, W, Ta, Mo), and a binder phase 
which consists of nickel and Co here is indicated, and it is said that the cored structure which 
consisted of a core part to which a hard phase is rich in Ti or nitrogen, and a periphery which is rich 
in W, Ta, Mo, and csirbon is presented. 

[0005] Moreover, the carbon (C) and nitrogen (N) which form a hard phase are a big factor which 
determines the toughness and degree of hardness of a cermet, and, recently, £he attempt which is 
going to raise the toughness of a cermet is also made by making nitrogen contain so much. 
[0006] However, improvement that abrasion resistance and toughness will be raised further is made 
by continuing till recently and changing the organization of the surface section to the above- 
mentioned TiCN basis cermet, for example, the thing for which the softening layer which is rich in 
toughness is formed in a sintering body surface in JP,59-14534,B by introducing nitrogen in a 
furnace below at liquid phase appearance temperature at the time of baking moreover, in JP,59- 
17176,B, forming the layer of a high degree of hardness from the interior is proposed by performing 
baking within the reducing atmosphere containing CO ' 
[0007] 

[Problem(s) to be Solved by the Invention] However, each of these advanced technology remained 
for examining either a degree of hardness or toughness, and was becoming inadequate for fiilfilling 
service conditions which become severe every year, such as a service temperature, atmosphere, and a 
thermal shock. On the problem especially about a thermal shock and a mechanical shock, an injury 
arises while in use, and when the worst, a deficit is caused and a bird clapper^is in use impotentia. 
This is considered to be because for the conventional cermet to be mainly inferior to a thermal shock 
resistance and deficit-proof nature compared with cemented carbide. 
[0008] ■ 

[Means for Solving the Problem] As a result of inquiring to the above-mentioned trouble, by making 
a cermet in-house distribute the so-called coreless structure hard phase particle more than 1 volume 
%, this invention person did the knowledge of being [ of a cermet ] the thermal shock resistance, 
deficit-proof being nature, and abrasion resistance being further improvable, and resulted in this' 
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invention. 

[0009] That is, it is characterized by the cored structure hard phase particle which presents the cored 
structure which consists of a core part which is rich in Ti and N, and the periphery section containing 
W, Nb, and C, and the rate in which it is the TiCN basis cermet which consists of a coreless structure 
hard phase particle which is not, and a binder phase and a coreless structure hard phase 
particle 1 micrometer or less occupies [ the diameter of crystal grain ] a cored structure among all 
hard phase particles being more than 1 volume %s. It is optimal that the diameter of average crystal 
grain of a cored structure hard phase particle is 1 micrometers or more, and the diameter of average 
crystal grain of a coreless structure hard phase particle is 0.5 micrometers or less here. Moreover, a 
composition top is [(Ti) a (Nb) b (W) c] (Cu Nv) z about other component composition except the 
iron-group metal from whole composition, and an unescapable impurity. WKen expressed, a+b+c=l, 
0.50<=a<=0.95, 0.05 <=b+c<=0.50, 0<b/b+c<=0.95, 0.40<=v<=0.60, 0.80<=z<=1.00, and u+v=l 
are satisfied. 

[0010] Hereafter, this invention is explained in full detail. 

[00 11] Although the TiCN basis cermet of this invention consists of a hard phase and a binder phase 
fundamentally, it carries out distributed content of the coreless structure hard phase particle in this 
invention at a cermet in-house. That is, during the cermet organization, as shovm in drawing 1 , the 
cored structure hard phase particle 1 of 1 micrometers or more of diameters of average crystal grain 
is distributing in a binder phase 2, and it has further structure which the coreless structure hard phase 
particle 3 of a particle distributed between the cored structure hard phase particles 1 of coarse grain. 
[0012] And a coreless structure hard phase particle 1 micrometer or less contains [ the diameter of 
crystal grain ] at a rate more than 1 volume % among all hard phase particles. When fewer than 1 
volume %, having made the rate for which the coreless structure hard phase particle of 1 micrometer 
or less of diameters of crystal grain accounts contain more than 1 volume % has few effects of 
strengthening of the binder phase by distribution of the coreless structure hard phase particle of a 
particle, and it is because neither abrasion resistance nor deficit-proof nature improves. As for the 
rate for which a coreless structure hard phase particle 1 micrometer or less accounts, it is desirable 
for the diameter of crystal grain to be below 50 volume %. When [ than 50 volume % ] more, it is to 
become the form where it is dotted with coarse grain, and for deficit-proof nature to fall into a 
particle. As for especially this coreless structure hard phase particle, it is desirable to do 2-5 volume 
% content of. What is necessary is just to do at least 1 volume % existence of the rate for which such 
a coreless structure hard phase particle accounts in the position from a cermet front face to a depth of 
200 micrometers. Moreover, a coreless structure hard phase particle exists more mostly [ a front 
face ] than the interior of a cermet. 

[0013] The cored structure hard phase particle consists of a core part 5 which is rich in Ti and N, and 
the periphery section 6 containing W, Nb, an^ C, as shown in drawing 1 . Moreover, W and Nb 
dissolve to Ti, C, and N particle, coreless structure hard phase particle 3a of drawing 1 expressed 
white is constituted, and coreless structure hard layer particle 3b of drawing 1 expressed blackly is a 
particle containing Ti, N, and C. 

[0014] Moreover, the diameter of average crystal grain of a cored structure hard phase particle was 
set to 1 micrometers or more, and the diameter of average crystal grain of a Coreless structure hard 
phase particle was set to 0.5 micrometers or less because the particle which constitutes an 
organization would equalize and deficit-proof nature would fall, if the diameter of average crystal 
grain of a cored structure hard phase particle was smaller than 1 micrometer and the diameter of 
average crystal grain of a coreless structure hard phase particle was larger than 0.5 micrometers. As 
for the diameter of average crystal grain of the hard phase particle which especially the diameter of 
average crystal grain of the hard phase particle which presents a cored structure does not have **** 
in 1 .2-3 micrometers and a cored structure, it is desirable to be referred to as 0.05-0.4 micrometers. 
[0015] Moreover, Ti what [ whose ] was constituted as composition was mentioned above is a 
principal component which forms a hard phase exists in the sintering inside of the body as TiCN 
about, and the amount has become the big factor which determines the intensity and the degree of 
hardness of a cermet. When an antiwear characteristic is inadequate if there are few these £imounts of 
Ti (a) in the aforementioned formula than 0.5, and 0.95 is exceeded, it is inferior to deficit-proof 
nature. As for the amount of Ti (a), it is desirable that it is especially 0.70<=a<=0.90. 
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[0016] In a cermet, W used as an indispensable component like Ti suppresses grain growth while 
improving wettability with the binder phase of a hard phase as WC, and although the operation 
which raises intensity and toughness is made, when a hard phase consists of CN(s) (Ti, W), there is a 
problem that properties, such as abrasion resistance, oxidation resistance, and deficit-proof nature, 
have not reached practical level. Then, although carbide, such as Mo and Ta, was used as an 
indispensable component for the purpose of strengthening a hard phase and improving many 
properties until now Since a property is inferior as compared with TiC or TiCN which is the Mo2 C 
itself and a hard phase principal component, depending on the case, it turns out that it does not 
contribute to improvement in a property of a cermet greatly conversely, but is in the inclination to 
degrade a property. Especially this inclination was remarkable under the operating environment 
accompanied by a thermal shock. 

[0017] Then, by having the property in which the carbide of Nb was excellent in itself as a 
component replaced with Mo2 C as compared with Mo2 C, the property of a cermet, especially a 
thermal shock resistance can be improved greatly, and an antiwear characteristic and deficit-proof 
nature can be improved. Therefore, if there are few total amounts (b+c) of Nb and W in the 
composition of this invention than 0.05, a thermal shock resistance will become inadequate, and 
when larger than 0.5, while abrasion resistance is inferior, it is in the inclination for reactivity with 
**-ed material to become high, (b+c) As for a value, it is desirable that it is especially 0.10 
<=b+c<=0.30. 

[0018] moreover — W — Nb — a total amount (b+c) — receiving — Nb — an amount — (-- b — ) — 
comparatively (b/b+c) — zero ~ it is — ** — abrasion resistance — oxidation resistance 
deteriorating — reverse — 0.95 ~ being large — if — deficit-proof nature — falling . (b/b+c) As for a 
value, it is desirable that it is especially 0.3 <=b/b+c<=0.7. 

[0019] According to the cermet in this invention, addition of Mo should be rather avoided from the 
reason for the above, and, as for the amount, it is desirable to carry out to 0.5 or less % of the weight 
among a cermet, the gas by decomposition of the nitride at the time of baking on the other hand 
although the amount of nitrogen and carbon is important as a factor which determines the degree of 
hardness of a cermet, a thermal shock resistance, and toughness and it is in the inclination which 
especially the amount of nitrogen increases and whose toughness is alike, and follows and improves, 
if the amount of nitrogen becomes excessive — as a void — sintering — the problem of remaining 
inside of the body arises Therefore, when toughness will fall, deficit-proof nature will become 
inadequate, if nitrogen volume (v) is smaller than 0.4 in the aforementioned formula, and 0.6 is 
exceeded, a void occurs in the sintering inside of the body, and reliability comes to be missing. As 
for nitrogen volume (v), it is desirable that it is especially 0.4<=v<=0.55, 
[0020] Moreover, if nitrogen and the ratio (z) to the total amount of Ti, W, and Nb of a carbon 
content are smaller than 0.8, a degree of sintering will deteriorate, a void will remain, and since free 
carbon will occur if larger than 1 .0, a result which causes an on-the-strength fall is brought. It is 
0.85<=z<=l .0 desirably. [ 
[0021] As an iron-group metal which forms a binder phase in this invention, nickel and/or Co are 
mentioned, it consists of nickel and Co desirably, and it is good fi"om the point of wear-resistant 
improvement that especially the mole ratios pf Co/nickel+Co are 0.5-0.9. Moreover, as for especially 
this iron-group metal, it is desirable for 3 - 30 % of the weight to exist at 5 - 20% of the weight of a 
rate in a system. / 
[0022] After carrying out weighing capacity mixture so that it may grow into the rate in which the 
last sintered compact mentioned above the powder and iron-group metal powder of the carbide of Ti, 
W, and Nb first mentioned above, a nitride, and a charcoal nitride as a method for manufacturing the 
cermet of the above-mentioned this invention, for example, it calcinates aftet fabrication with 
forming meanses, such as press forming, extrusion molding, and injection molding. 
[0023] Baking is performed at the temperature of 1400-2000 degrees C in a vacuum or a reducing 
atmosphere. In the arbitrary temperature under sintering, 0-760Torr introduction of the gas, such as 
N, CO, Ar, and helium, may be carried out, and atmosphere adjustment may be performed. 
[0024] Moreover, carbonization of Zr, Hf, Cr, Ta, V, etc., a nitride, a charcoal nitride, etc. are further 
added in order to improve a property to the system which consists of the above (Ti, W, Nb) (C, N) 
and an iron-group metal according to this invention. An improvement of a property can be aimed at 
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by replacing a part of Ti or Nb, and when the operation effect of Nb is promoted further and it uses 
especially as a cutting tool by replacing a part of especially Nb by V, the wet cutting ability of a 
cermet can be improved greatly. In addition, as for the atomic ratio of NbA/^, it is desirable 0.5-10, 
and that it is especially 1 -6. 

[0025] The TiCN basis cermet of this invention may form the hard enveloping layer of a monolayer 
or a double layer by the well-known method further. As a hard enveloping layer covered, there are 
the carbide of one sort or two sorts or more of metals chosen from periodic-table the 4a, 5a, 6a group 
element and boron (B), and aluminum (aluminum), a nitride, a charcoal nitride, an oxide, a 
carbonation object, an acid nitride, and a carbonic acid nitride, and these are formed of CVD or PVD 
by the thickness of 0.1-10 micrometers. Thus, when it becomes possible to improve and abrasion 
resistance and deficit-proof nature are used as a tool by covering a front face- with a specific material, 
a performance can be improved sharply. 

[0026] \ 
[Function] In the TiCN basis cermet of this invention, the cored structure hard phase particle is 
distributing in a binder phase, since the diameter of crystal grain has further structure which the 
coreless structure hard phase particle of a particle 1 micrometer or less distributed more than 1 
volume % between the cored structure hard phase particles of coarse grain, a binder phase is 
strengthened and deficit-proof nature improves. 

[0027] Moreover, it becomes possible by setting the diameter of average crystal grain of a cored 

structure hard phase particle to 1 micrometers or more, and setting the diameter of average crystal 

grain of a coreless structure hard phase particle to 0.5 micrometers or less to improve deficit-proof 

nature and abrasion resistance still more sharply. 

[0028] Hereafter, the following example explains this invention. 

[0029] ] 

[Example] 1.5 ton/cm2 after carrying out weighing capacity mixture so that composition of the last 

sintered compact may grow into the rate of Table 1, using each powder of TiC, TiCN, and WC, 

NbC, nickel and Co as raw material powder Press forming was carried out to the chip configuration 

for CNMG 120408 by the pressure, and at the temperature of 1500 degrees C, it was made to change 

from a degree of vacuum 10-1 to a degree of vacuum 10-3, and calcinated fdr 1 hour. A sintered- 

compact organization is shown in drawing 1 . 

[0030] ; 
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[0031] After carrying out polishing of the sample front face, it asked for the diameter of average 
crystal grain of the obtained sintered compact with SEM (scanning electron microscope) and the 
image processing system. Moreover, the diameter of crystal grain searched for the rate of a coreless 
structure hard phase particle 1 micrometer or less like measurement of the diameter of average 
crystal grain. 

[0032] The cutting examination was performed by the cutting conditions shown in the following 

after processing, and cutting-ability ability was checked. The frank abrasion loss and the number of 

the comers non-suffering a loss in the flank after an examination were investigated. 

(Abrasion test) ^ 

**-ed material SCN435 cutting speed 250 It cuts deeply m/min. 2 It sends mm. 0.3 mm/rev cutting 

time 10 min (deficit examination) 

**-ed material SCN435 (4 slot ON) 

Cutting speed 100 It cuts deeply m/min. 2 It sends mm. 0.3 mm/rev cutting time 1 The min 

characterization result was shown in Table 2. 

[0033] 
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[0034] According to Table 1 and 2, by the cermet which distributed the coreless stracture hard phase 
particle of 1 micrometer or less of mean particle diameters more than 1 volume % to the in-house, it 
turns out that deficit-proof nature and abrasion resistance are excellent. 
[0035] 

[Effect of the Invention] In the TiCN basis cermet of this invention, since the coreless structure hard 
phase particle was contained more than 1 volume %, while expanding the cutting conditions which 
can be applied when it can improve sharply and this uses deficit-proof nature and abrasion resistance 
as a tool, reinforcement of a tool can be attained. 



[Translation done.] 
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* NOTICES * 

Japan Patent: Office xs not responsible for any 
daunages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the TiCN basis cermet which is excellent in wet 
cutting-ability ability, when it uses especially as a cutting tool material about the TiCN basis cermet 
excellent in deficit-proof nature and abrasion resistance. 



[Translation done.] 
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PRIOR ART 



[Description of the Prior Art] In recent years, the cermet constituted by the hard phase which 
becomes a cutting tool material, an antifriction tool material, etc. from the double charcoal nitride of 
periodic-table the 4a, 5a, and 6a group element, and the binder phase which consists of an iron-group 
metal came to be used widely. 

[0003] Although the TiC basis cermet which makes TiC a principal component until now was in use 
as this cermet, since toughness was inferior as compared with the cemented carbide for which this 
TiC basis cermet was used as a tool material for many years, the so-called TiCN basis cermet which 
has improved toughness was proposed by adding a nitride in this system. 

[0004] JP,56-51201,B is mentioned as an example of representation of this TiCN basis cermet, the 
cermet which consists of a hard phase which consists of CN (Ti, W, Ta, Mo), and a binder phase 
which consists of nickel and Co here is indicated, and it is said that the cored structure which 
consisted of a core part to which a hard phase is rich in Ti or nitrogen, and a periphery which is rich 
in W, Ta, Mo, and carbon is presented. 

[0005] Moreover, the carbon (C) and nitrogen (N) which form a hard phase are a big factor which 
determines the toughness and degree of hardness of a cermet, and, recently, the attempt which is 
going to raise the toughness of a cermet is also made by making nitrogen contain so much. 
[0006] However, improvement that abrasion resistance and toughness will be raised further is made 
by continuing till recently and changing the organization of the surface section to the above- 
mentioned TiCN basis cermet, for example, the thing for which the softening layer which is rich in 
toughness is formed in a sintering body surface in JP,59-14534,B by introducing nitrogen in a 
furnace below at liquid phase appearance temperature at the time of baking — moreover, in JP,59- 
17176,B, forming the layer of a high degree of hardness from the interior is proposed by performing 
baking within the reducing atmosphere containing CO 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In the TiCN basis cermet of this invention, since the coreless structure hard 
phase particle was contained more than 1 volume %, while expanding the cutting conditions which 
can be applied when it can improve sharply and this uses deficit-proof nature and abrasion resistance 
as a tool, reinforcement of a tool can be attained. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, each of these advanced technology remained 
for examining either a degree of hardness or toughness, and was becoming inadequate for fulfilling 
service conditions which become severe every year, such as a service temperature, atmosphere, and a 
thermal shock. On the problem especially about a thermal shock and a mechanical shock, damage 
arises while in use, and when the worst, a deficit is caused and there is a bird clapper impossible 
[ use ]. This is considered to be because for the conventional cermet to be mainly inferior to a 
thermal shock resistance and deficit-proof nature compared with cemented carbide. 

[Translation done.] 
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MEANS 



[Means for Solving the Problem] As a result of inquiring to the above-mentioned trouble, by making 
a cermet in-house distribute the so-called coreless structure hard phase particle more than 1 volume 
%, this invention person did the knowledge of being [ of a cermet ] the thermal shock resistance, 
deficit-proof being nature, and abrasion resistance being further improvable, and resulted in this 
invention. 

[0009] That is, it is characterized by the cored structure hard phase particle which presents the cored 
structure which consists of a core part which is rich in Ti and N, and the periphery section containing 
W, Nb, and C, and the rate in which it is the TiCN basis cermet which consists of a coreless structure 
hard phase particle which is not, and a binder phase ****, and a coreless structure hard phase 
particle 1 micrometer or less occupies [ the diameter of crystal grain ] a cored structure among all 
hard phase particles being more than 1 volume %s. It is optimal that the diameter of average crystal 
grain of a cored structure hard phase particle is 1 micrometers or more, and the diameter of average 
crystal grain of a coreless structure hard phase particle is 0.5 micrometers or less here. Moreover, a 
composition top is [(Ti) a (Nb) b (W) c] (Cu Nv) z about other component composition except the 
iron-group metal from whole composition, and an unescapable impurity. When expressed, a+b+c=l, 
0.50<=a<=0.95, 0.05 <=b+c<=0.50, 0<b/b+c<=0.95, 0.40<=v<=0.60, 0.80<=z<=1.00, and u+v=l 
are satisfied. 

[0010] Hereafter, this invention is explained in full detail. 

[001 1] Although the TiCN basis cermet of this invention consists of a hard phase and a binder phase 
fundamentally, it carries out distributed content of the coreless structure hard phase particle in this 
invention at a cermet in-house. That is, during the cermet organization, as shown in drawing 1 , the 
cored structure hard phase particle 1 of 1 micrometers or more of diameters of average crystal grain 
is distributing in a binder phase 2, and it has further structure which the coreless structure hard phase 
particle 3 of a particle distributed between the cored structure hard phase particles 1 of coarse grain. 
[0012] And a coreless structure hard phase particle 1 micrometer or less contains [ the diameter of 
crystal grain ] at a rate more than 1 volume % among all hard phase particles.. When fewer than 1 
volume %, having made the rate for which the coreless structure hard phase particle of 1 micrometer 
or less of diameters of crystal grain accounts contain more than 1 volume % has few effects of 
strengthening of the binder phase by distribution of the coreless structure hard phase particle of a 
particle, and it is because neither abrasion resistance nor deficit-proof nature improves. As for the 
rate for which a coreless structure hard phase particle 1 micrometer or less accounts, it is desirable 
for the diameter of crystal grain to be below 50 volume %. When [ than 50 vplume % ] more, it is to 
become the form where it is dotted with coarse grain, and for deficit-proof nature to fall into a 
particle. As for especially this coreless structure hard phase particle, it is desirable to do 2-5 volume 
% content of. What is necessary is just to do at least 1 volume % existence of the rate for which such 
a coreless structure hard phase particle accounts in the position from a cermet front face to a depth of 
200 micrometers. Moreover, a coreless structure hard phase particle exists more mostly [ a front 
face ] than the interior of a cermet. 

[0013] The cored structure hard phase particle consists of a core part 5 whicH is rich in Ti and N, and 
the periphery section 6 containing W, Nb, and C, as shown in drawing 1 . Moreover, W and Nb 
dissolve to Ti, C, and N particle, coreless structure hard phase particle 3a of drawing 1 expressed 
white is constituted, and coreless structure hard layer particle 3b of drawing j expressed blackly is a 
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PURPOSE:To provide a TiCN based cermet having remarkably improved chipping resistance and wear 
resistance. 

CONSTITUTION:The TiCN based cermet comprises the cored-structural hard phase grains 1 having a 
cored structure which consists of the core part 5 contg. Ti and N abundantly and the outer peripheral 
part 6 contg. W. Nb and C. the non cored-structural hard phase grains 3 not having any cored structure 
and the binding phase 2. Preferably in particular, of the total hard phase grains, the volume ratio of the 
non-cored-structural hard phase grains 3 having <=1mum crystalline grain size is >=1vol.% of the total, 
and the average crystalline grain size of the cored structural hard phase grains 1 is >=1mum, and also 
the average crystalline grain size of the non-cored-structural hard phase grains 3 is <=0.5mum. 
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(57) Abstract: 

PURPOSE: To provide a TiCN based cermet having 
remarkably improved chipping resistance and 
wear resistance. 

CONSTITUTION: The TiCN based cermet comprises 
the cored-structural hard phase grains 1 having 
a cored structure which consists of the core 
part 5 contg. Ti and N abundantly and the outer 
peripheral part 6 contg. W, Nb and C, the non 
cored-structural hard phase grains 3 not having ■^'3 
any cored structure and the binding phase 2. 
Preferably in particular, of the total hard 
phase grains, the volume ratio of the non- 
cored-structural hard phase grains 3 having -Ivi 
m crystalline grain size is •1vol.% of the 
total, and the average crystalline grain size 
of the cored structural hard phase grains 1 is 
•1]im, and also the average crystalline grain 
size of the non-cored-structural hard phase 
grains 3 is "0. 5ijm. 
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* NOTICES * 

Japan Patent: Office Is not: responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The cored structure hard phase particle which presents the cored structure which consists 
of a core part which is rich in Ti and N, and the periphery section containing W, Nb, and C, and the 
TiCN basis cermet characterized by the rate in which it is the TiCN basis cermet which consists of a 
coreless structure hard phase particle which is not, and a binder phase ****, and a coreless structure 
hard phase particle 1 micrometer or less occupies [ the diameter of crystal grain ] a cored structure 
among all hard phase particles being more than 1 volume %. 

[Claim 2] The TiCN basis cermet according to claim 1 whose diameter of average crystal grain of a 
coreless structure hard phase particle the diameter of average crystal grain of a cored structure hard 
phase particle is 1 micrometers or more, and is 0.5 micrometers or less. 

[Claim 3] other component composition except the iron-group metal from whole composition, and 
an unescapable impurity ~ [(Ti) a (Nb) b (W) c] (Cu Nv) z **, when expressed a+bH-c=l, 
0.50<=a<=0.95, 0.05 <=b+c<=0.50, 0<b/b+c<=0.95, 0.40<=v<=0.60, 0.80<=z<=1.00, the TiCN 
basis cermet according to claim 1 or 2 with which are satisfied of u+v=l . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the TiCN basis cermet which is excellent in wet 
cutting-ability ability, when it uses especially as a cutting tool material about the TiCN basis cermet 
excellent in deficit-proof nature and abrasion resistance. 
[0002] 

[Description of the Prior Art] In recent years, the cermet constituted by the hard phase which 
becomes a cutting tool material, an antifriction tool material, etc. from the double charcoal nitride of 
periodic-table the 4a, 5a, and 6a group element, and the binder phase which consists of an iron-group 
metal came to be used widely. 

[0003] Although the TiC basis cermet which makes TiC a principal component until now was in use 
as this cermet, since toughness was inferior as compared with the cemented carbide for which this 
TiC basis cermet was used as a tool material for many years, the so-called TiCN basis cermet which 
h£is improved toughness was proposed by adding a nitride in this system. 

[0004] JP,56-51201,B is mentioned as an example of representation of this TiCN basis cermet, the 
cermet which consists of a hard phase which consists of CN (Ti, W, Ta, Mo), and a binder pheise 
which consists of nickel and Co here is indicated, and it is said that the cored structure which 
consisted of a core part to which a hard phase is rich in Ti or nitrogen, and a periphery which is rich 
in W, Ta, Mo, and carbon is presented. 

[0005] Moreover, the carbon (C) and nitrogen (N) which form a hard phase ^re a big factor which 
determines the toughness and degree of hardness of a cermet, and, recently, liie attempt which is 
going to raise the toughness of a cermet is also made by making nitrogen contain so much. 
[0006] However, improvement that abrasion resistance and toughness will be raised further is made 
by continuing till recently and changing the organization of the surface section to the above- 
mentioned TiCN basis cermet, for example, the thing for which the softening^ layer which is rich in 
toughness is formed in a sintering body surface in JP,59-14534,B by introducing nitrogen in a 
furnace below at liquid phase appearance temperature at the time of baking moreover, in JP,59- 
17176,B, forming the layer of a high degree of hardness from the interior is proposed by performing 
baking within the reducing atmosphere containing CO 
[0007] 

[Problem(s) to be Solved by the Invention] However, each of these advanced technology remained 
for examining either a degree of hardness or toughness, and was becoming inadequate for fulfilling 
service conditions which become severe every year, such as a service temperature, atmosphere, and a 
thermal shock. On the problem especially about a thermal shock and a mechanical shock, an injury 
arises while in use, and when the worst, a deficit is caused and a bird clapper is in use impotentia. 
This is considered to be because for the conventional cermet to be mainly inferior to a thermal shock 
resistance and deficit-proof nature compared with cemented carbide. 
[0008] ' 

[Means for Solving the Problem] As a result of inquiring to the above-mentioned trouble, by making 
a cermet in-house distribute the so-called coreless structure hard phase particle more than I volume 
%, this invention person did the knowledge of being [ of a cermet ] the thermal shock resistance, 
deficit-proof being nature, and abrasion resistance being further improvable, and resulted in this 
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invention. 

[0009] That is, it is characterized by the coreci structure hard phase particle which presents the cored 
structure which consists of a core part which is rich in Ti and N, and the periphery section containing 
W, Nb, and C, and the rate in which it is the TiCN basis cermet which consists of a coreless structure 
hard phase particle which is not, and a binder phase **♦*, and a coreless structure hard phase 
particle 1 micrometer or less occupies [ the diameter of crystal grain ] a cored structure among all 
hard phase particles being more than 1 volume %s. It is optimal that the diameter of average crystal 
grain of a cored structure hard phase particle is 1 micrometers or more, and the diameter of average 
crystal grain of a coreless structure hard phase particle is 0.5 micrometers or less here. Moreover, a 
composition top is [(Ti) a (Nb) b (W) c] (Cu Nv) z about other component composition except the 
iron-group metal from whole composition, and an unescapable impurity. When expressed, a+b+c=l, 
0.50<=a<=0.95, 0.05 <=b+c<=0.50, 0<b/b+c<=0.95, 0.40<=v<=0.60, 0.80<=z<=1.00, and u+v=l 
are satisfied. 

[0010] Hereafter, this invention is explained in full detail. 

[001 1] Although the TiCN basis cermet of this invention consists of a hard phase and a binder phase 
fundamentally, it carries out distributed content of the coreless structure hard phase particle in this 
invention at a cermet in-house. That is, during the cermet organization, as shown in drawing 1 , the 
cored structure hard phase particle 1 of 1 micrometers or more of diameters of average crystal grain 
is distributing in a binder phase 2, and it has further structure which the coreless structure hard phase 
particle 3 of a particle distributed between the cored structure hard phase particles 1 of coarse grain. 
[0012] And a coreless structure hard phase particle 1 micrometer or less contains [ the diameter of 
crystal grain ] at a rate more than 1 volume % among all hard phase particles. When fewer than 1 
volume %, having made the rate for which the coreless structure hard phase particle of 1 micrometer 
or less of diameters of crystal grain accounts contain more than 1 volume % has few effects of 
strengthening of the binder phase by distribution of the coreless structure hard phase particle of a 
particle, and it is because neither abrasion resistance nor deficit-proof nature improves. As for the 
rate for which a coreless structure hard phase particle 1 micrometer or less accounts, it is desirable 
for the diameter of crystal grain to be below 50 volume %. When [ than 50 volume % ] more, it is to 
become the form where it is dotted with coarse grain, and for deficit-proof nature to fall into a 
particle. As for especially this coreless structure hard phase particle, it is desirable to do 2-5 volume 
% content of What is necessary is just to do at least 1 volume % existence of the rate for which such 
a coreless structure hard phase particle accounts in the position fi-om a cermet fi-ont face to a depth of 
200 micrometers. Moreover, a coreless structure hard phase particle exists more mostly [ a front 
face ] than the interior of a cermet. 

[0013] The cored structure hard phase particle consists of a core part 5 which is rich in Ti and N, and 
the periphery section 6 containing W, Nb, and C, as shown in drawing 1 . Moreover, W and Nb 
dissolve to Ti, C, and N particle, coreless structure hard phase particle 3a of drawing 1 expressed 
white is constituted, and coreless structure hard layer particle 3b of drawing 1 expressed blackly is a 
particle containing Ti, N, and C. 

[0014] Moreover, the diameter of average crystal grain of a cored structure hard phase particle was 
set to 1 micrometers or more, and the diameter of average crystal grain of a dpreless structure hard 
phase particle was set to 0.5 micrometers or less because the particle which constitutes an 
organization would equalize and deficit-proof nature would fall, if the diameter of average crystal 
grain of a cored structure hard phase particle was smaller than 1 micrometer and the diameter of 
average crystal grain of a coreless structure hard phase particle was larger than 0.5 micrometers. As 
for the diameter of average crystal grain of the hard phase particle which especially the diameter of 
average crystal grain of the hard phase particle which presents a cored structure does not have **♦♦ 
in 1.2-3 micrometers and a cored structure, it is desirable to be referred to as 0.05-0.4 micrometers. 
[0015] Moreover, Ti what [ whose ] was constituted as composition was mentioned above is a 
principal component which forms a hard phase exists in the sintering inside of the body as TiCN 
about, and the amount has become the big factor which determines the intensity and the degree of 
hardness of a cermet. When an antiwear characteristic is inadequate if there are few these amounts of 
Ti (a) in the aforementioned formula than 0.5, and 0.95 is exceeded, it is inferior to deficit-proof 
nature. As for the amount of Ti (a), it is desirable that it is especially 0.70<=a<=0.90. 
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[0016] In a cermet, W used as an indispensable component like Ti suppresses grain growth while 
improving wettability with the binder phase of a hard phase as WC, and although the operation 
which raises intensity and toughness is made, when a hard phase consists of CN(s) (Ti, W), there is a 
problem that properties, such as abrasion resistance, oxidation resistance, and deficit-proof nature, 
have not reached practical level. Then, although carbide, such as Mo and Ta, was used as an 
indispensable component for the purpose of strengthening a hard phase and improving many 
properties until now Since a property is inferior as compared with TiC or TiGN which is the Mo2 C 
itself and a hard phase principal component, depending on the case, it turns put that it does not 
contribute to improvement in a property of a cermet greatly conversely, but is in the inclination to 
degrade a property. Especially this inclination was remarkable under tiie operating environment 
accompanied by a thermal shock. 

[0017] Then, by having the property in which the carbide of Nb was excellent in itself as a 
component replaced with Mo2 C as compared with Mo2 C, the property of a cermet, especially a 
thermal shock resistance can be improved greatly, and an antiwear characteristic and deficit-proof 
nature can be improved. Therefore, if there are few total amounts (b+c) of Nb and W in the 
composition of this invention than 0.05, a thermal shock resistance will become inadequate, and 
when larger than 0.5, while abrasion resistance is inferior, it is in the inclination for reactivity with 
**-ed material to become high, (b+c) As for a value, it is desirable that it is especially 0.10 
<=b+c<=0.30. 

[0018] moreover — W ~ Nb ~ a total amount (b+c) — receiving ~ Nb — an amount ~ (— b ~) — 
comparatively (b/b+c) ~ zero — it is — ** — abrasion resistance — oxidation resistance — 
deteriorating — reverse — 0.95 — being large — if — deficit-proof nature — falling . (b/b+c) As for a 
value, it is desirable that it is especially 0.3 <=b/b+c<=0.7. 

[0019] According to the cermet in this invention, addition of Mo should be rather avoided from the 
reason for the above, and, as for the amount, it is desirable to carry out to 0.5 or less % of the weight 
among a cermet, the gas by decomposition of the nitride at the time of baking on the other hand 
although the amount of nitrogen and carbon is important as a factor which determines the degree of 
hardness of a cermet, a thermal shock resistance, and toughness and it is in the inclination which 
especially the amount of nitrogen increases and whose toughness is alike, and follows and improves, 
if the amount of nitrogen becomes excessive ~ as a void — sintering — the problem of remaining 
inside of the body arises Therefore, when toughness will fall, deficit-proof nature will become 
inadequate, if nitrogen volume (v) is smaller than 0.4 in the aforementioned formula, and 0.6 is 
exceeded, a void occurs in the sintering inside of the body, and reliability comes to be missing. As 
for nitrogen volume (v), it is desirable that it is especially 0.4<=v<=0.55. 
[0020] Moreover, if nitrogen and the ratio (z) to the total amount of Ti, W, and Nb of a carbon 
content are smaller than 0.8, a degree of sintering will deteriorate, a void will remain, and since free 
carbon will occur if larger than 1 .0, a result which causes an on-the-strength fall is brought. It is 
0.85<=z<=1.0 desirably. 

[0021] As an iron-group metal which forms a binder phase in this invention, nickel and/or Co are 
mentioned, it consists of nickel and Co desirably, and it is good from the point of wear-resistant 
improvement that especially the mole ratios pf Co/nickel+Co are 0.5-0.9. Moreover, as for especially 
this iron-group metal, it is desirable for 3 - 30 % of the weight to exist at 5 - 20% of the weight of a 
rate in a system. 

[0022] After carrying out weighing capacity mixture so that it may grow intd the rate in which the 
last sintered compact mentioned above the powder and iron-group metal powder of the carbide of Ti, 
W, and Nb first mentioned above, a nitride, and a charcoal nitride as a method for manufacturing the 
cermet of the above-mentioned this invention, for example, it calcinates after fabrication with 
forming meanses, such as press forming, extrusion molding, and injection molding. 
[0023] Baking is performed at the temperature of 1400-2000 degrees C in a vacuum or a reducing 
atmosphere. In the arbitrary temperature under sintering, 0-760Torr introduction of the gas, such as 
N, CO, Ar, and helium, may be carried out, and atmosphere adjustment may be performed. 
[0024] Moreover, carbonization of Zr, Hf, Cr, Ta, V, etc., a nitride, a charcoal nitride, etc. are fiirther 
added in order to improve a property to the system which consists of the above (Ti, W, Nb) (C, N) 
and an iron-group metal according to this invention. An improvement of a property can be aimed at 
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by replacing a part of Ti or Nb, and when the operation effect of Nb is promoted further and it uses 
especially as a cutting tool by replacing a part of especially Nb by V, the wet cutting ability of a 
cermet can be improved greatly. In addition, as for the atomic ratio of Nb/V, it is desirable 0.5-10, 
and that it is especially 1 -6. 

[0025] The TiCN basis cermet of this invention may form the hard enveloping layer of a monolayer 
or a double layer by the well-known method further. As a hard enveloping layer covered, there are 
the carbide of one sort or two sorts or more of metals chosen from periodic-table the 4a, 5a, 6a group 
element and boron (B), and aluminum (aluminum), a nitride, a charcoal nitride, an oxide, a 
carbonation object, an acid nitride, and a carbonic acid nitride, and these are formed of CVD or PVD 
by the thickness of 0.1-10 micrometers. Thus, when it becomes possible to improve and abrasion 
resistance and deficit-proof nature are used as a tool by covering a front face with a specific material, 
a performance can be improved sharply. 
[0026] 

[Function] In the TiCN basis cermet of this invention, the cored structure hard phase particle is 
distributing in a binder phase, since the diameter of crystal grain has further structure which the 
coreless structure hard phase particle of a particle 1 micrometer or less distributed more than 1 
volume % between the cored structure hard phase particles of coarse grain, a binder phase is 
strengthened and deficit-proof nature improves. 

[0027] Moreover, it becomes possible by setting the diameter of average cry stal grain of a cored 

structure hard phase particle to 1 micrometers or more, and setting the diameter of average crystal 

grain of a coreless structure hard phase particle to 0.5 micrometers or less to improve deficit-proof 

nature and abrasion resistance still more sharply. 

[0028] Hereafter, the following example explains this invention. 

[0029] 

[Example] 1.5 ton/cm2 after carrying out weighing capacity mixture so that composition of the last 
sintered compact may grow into the rate of Table 1, using each powder of TiC, TiCN, and WC, 
NbC, nickel and Co as raw material powder Press forming was carried out to the chip configuration 
for CNMG 120408 by the pressure, and at the temperature of 1500 degrees C, it was made to change 
from a degree of vacuum 10-1 to a degree of vacuum 10-3, and calcinated fcir 1 hour. A sintered- 
compact organization is shown in drawing 1 . 
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[0031] After carrying out polishing of the sample front face, it asked for the diameter of average 
crystal grain of the obtained sintered compact with SEM (scanning electron microscope) and the 
image processing system. Moreover, the diameter of crystal grain searched for the rate of a coreless 
structure hard phase particle 1 micrometer or less like measurement of the diameter of average 
crystal grain. 

[0032] The cutting examination was performed by the cutting conditions shown in the following 

after processing, and cutting-ability ability was checked. The frank abrasion loss and the number of 

the comers non-suffering a loss in the flank after an examination were investigated. 

(Abrasion test) -"^ 

**-ed material SCN435 cutting speed 250 It cuts deeply m/min. 2 It sends mm. 0.3 mm/rev cutting 

time 10 min (deficit examination) 

**-ed material SCN435 (4 slot ON) 

Cutting speed 100 It cuts deeply m/min. 2 It sends mm. 0.3 mm/rev cutting time 1 The min 

characterization result was shown in Table 2. 

[0033] 
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[0034] According to Table 1 and 2, by the cermet which distributed the coreless structure hard phase 
particle of 1 micrometer or less of mean particle diameters more than 1 volume % to the in-house, it 
turns out that deficit-proof nature and abrasion resistance are excellent. 
[0035] 

[Effect of the Invention] In the TiCN basis cermet of this invention, since the coreless structure hard 
phase particle was contained more than 1 volume %, while expanding the cutting conditions which 
can be applied when it can improve sharply and this uses deficit-proof nature and abrasion resistance 
as a tool, reinforcement of a tool can be attained. = 
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TECHNICAL FIELD 



[Industrial Application] this invention relates to the TiCN basis cermet which is excellent in wet 
cutting-ability ability, when it uses especially as a cutting tool material about the TiCN basis cermet 
excellent in deficit-proof nature and abrasion resistance. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the cermet constituted by the hard phase which 
becomes a cutting tool material, an antifriction tool material, etc. from the double charcoal nitride of 
periodic-table the 4a, 5a, and 6a group element, and the binder phase which consists of an iron-group 
metal came to be used widely. 

[0003] Although the TiC basis cermet which makes TiC a principal component until now was in use 
as this cermet, since toughness was inferior as compared with the cemented carbide for which this 
TiC basis cermet was used as a tool material for many years, the so-called TiCN basis cermet which 
has improved toughness was proposed by adding a nitride in this system. 

[0004] JP,56-51201,B is mentioned as an example of representation of this TiCN basis cermet, the 
cermet which consists of a hard phase which consists of CN (Ti, W, Ta, Mo), and a binder phase 
which consists of nickel and Co here is indicated, and it is said that the cored structure which 
consisted of a core part to which a hard phase is rich in Ti or nitrogen, and a periphery which is rich 
in W, Ta, Mo, and carbon is presented. 

[0005] Moreover, the carbon (C) and nitrogen (N) which form a hard phase are a big factor which 
determines the toughness and degree of hardness of a cermet, and, recently, the attempt which is 
going to raise the toughness of a cermet is also made by making nitrogen contain so much. 
[0006] However, improvement that abrasion resistance and toughness will be raised further is made 
by continuing till recently and changing the organization of the surface section to the above- 
mentioned TiCN basis cermet, for example, the thing for which the softening layer which is rich in 
toughness is formed in a sintering body surface in JP,59-14534,B by introducing nitrogen in a 
fiimace below at liquid phase appearance temperature at the time of baking ~ moreover, in JP,59- 
17176,B, forming the layer of a high degree of hardness from the interior is proposed by performing 
baking within the reducing atmosphere containing CO 
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EFFECT OF THE INVENTION 



[Effect of the Invention] In the TiCN basis cermet of this invention, since the coreless structure hard 
phase particle was contained more than 1 volume %, while expanding the cutting conditions which 
can be applied when it can improve sharply and this uses deficit-proof nature and abrasion resistance 
as a tool, reinforcement of a tool can be attained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, each of these advanced technology remained 
for examining either a degree of hardness or toughness, and was becoming inadequate for fulfilling 
service conditions which become severe every year, such as a service temperature, atmosphere, and a 
thermal shock. On the problem especially about a thermal shock and a mechanical shock, damage 
arises while in use, and when the worst, a deficit is caused and there is a bird clapper impossible 
[ use ]. This is considered to be because for the conventional cermet to be mainly inferior to a 
thermal shock resistance and deficit-proof nature compared with cemented carbide. 
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MEANS 



[Means for Solving the Problem] As a result of inquiring to the above-mentioned trouble, by making 
a cermet in-house distribute the so-called coreless structure hard phase particle more than 1 volume 
%, this invention person did the knowledge of being [ of a cermet ] the thermal shock resistance, 
deficit-proof being nature, and abrasion resistance being further improvable, and resulted in this 
invention. 

[0009] That is, it is characterized by the cored structure hard phase particle which presents the cored 
structure which consists of a core part which is rich in Ti and N, and the periphery section containing 
W, Nb, and C, and the rate in which it is the TiCN basis cermet which consists of a coreless structure 
hard phase particle which is not, and a binder phase ***♦, and a coreless structure hard phase 
particle 1 micrometer or less occupies [ the diameter of crystal grain ] a cored structure among all 
hard phase particles being more than 1 volume %s. It is optimal that the diaiiieter of average crystal 
grain of a cored structure hard phase particle is 1 micrometers or more, and the diameter of average 
crystal grain of a coreless structure hard phase particle is 0.5 micrometers or less here. Moreover, a 
composition top is [(Ti) a (Nb) b (W) c] (Cu Nv) z about other component composition except the 
iron-group metal from whole composition, and an unescapable impurity. When expressed, a+b-i-c=l, 
0.50<=a<=0.95, 0.05 <=b+c<=0.50, 0<b/b+c<=0.95, 0.40<=v<=0.60, 0.80<=z<=l .00, and u+v=l 
are satisfied. 

[0010] Hereafter, this invention is explained in fiiU detail. 

[001 1] Although the TiCN basis cermet of this invention consists of a hard phase and a binder phase 
fundamentally, it carries out distributed content of the coreless structure hard phase particle in this 
invention at a cermet in-house. That is, during the cermet organization, as shown in drawing 1 , the 
cored structure hard phase particle 1 of 1 micrometers or more of diameters of average crystal grain 
is distributing in a binder phase 2, and it has further structure which the coreless structure hard phase 
particle 3 of a particle distributed between the cored structure hard phase particles 1 of coarse grain. 
[0012] And a coreless structure hard phase particle 1 micrometer or less contains [ the diameter of 
crystal grain ] at a rate more than 1 volume % among all hard phase particles. When fewer than 1 
volume %, having made the rate for which the coreless structure hard phase particle of 1 micrometer 
or less of diameters of crystal grain accounts contain more than 1 volume % has few effects of 
strengthening of the binder phase by distribution of the coreless structure hard phase particle of a 
particle, and it is because neither abrasion resistance nor deficit-proof nature improves. As for the 
rate for which a coreless structure hard phase particle 1 micrometer or less accounts, it is desirable 
for the diameter of crystal grain to be below 50 volume %. When [ than 50 volume % ] more, it is to 
become the form where it is dotted with coarse grain, and for deficit-proof nature to fall into a 
particle. As for especially this coreless structure hard phase particle, it is desirable to do 2-5 volume 
% content of. What is necessary is just to do at least 1 volume % existence of the rate for which such 
a coreless structure hard phase particle accounts in the position from a cermet front face to a depth of 
200 micrometers. Moreover, a coreless structure hard phase particle exists more mostly [ a front 
face ] than the interior of a cermet. 

[0013] The cored structure hard phase particle consists of a core part 5 which is rich in Ti and N, and 
the periphery section 6 containing W, Nb, and C, as shown in drawing 1 . Moreover, W and Nb 
dissolve to Ti, C, and N particle, coreless structure hard phase particle 3a of drawing 1 expressed 
white is constituted, and coreless structure hard layer particle 3b of drawing i expressed blackly is a 
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particle containing Ti, N, and C. 

[0014] Moreover, the diameter of average crystal grain of a cored structure hard phase particle was 
set to 1 micrometers or more, and the diameter of average crystal grain of a coreless structure hard 
phase particle was set to 0.5 micrometers or less because the particle which constitutes an 
organization would equalize and deficit-proof nature would fall, if the diameter of average crystal 
grain of a cored structure hard phase particle was smaller than 1 micrometer and the diameter of 
average crystal grain of a coreless structure hard phase particle was larger than 0.5 micrometers. As 
for the diameter of average crystal grain of the hard phase particle which especially the diameter of 
average crystal grain of the hard phase particle which presents a cored structure does not have **** 
in 1.2-3 micrometers and a cored structure, it is desirable to be referred to as 0.05-0.4 micrometers. 
[0015] Moreover, Ti what [ whose ] was constituted as composition was mentioned above is a 
principal component which forms a hard phase exists in the sintering inside of the body as TiCN 
about, and the amount has become the big factor which determines the intensity and the degree of 
hardness of a cermet. When an antiwear characteristic is inadequate if there are few these amounts of 
Ti (a) in the aforementioned formula than 0.5, and 0.95 is exceeded, it is inferior to deficit-proof 
nature. As for the amount of Ti (a), it is desirable that it is especially 0.70<=a<=0.90. 
[0016] In a cermet, W used as an indispensable component like Ti suppresses grain growth while 
improving wettability with the binder phase of a hard phase as WC, and although the operation 
which raises intensity and toughness is made, when a hard phase consists of CN(s) (Ti, W), there is a 
problem that properties, such as abrasion resistance, oxidation resistance, and deficit-proof nature, 
have not reached practical level. Then, although carbide, such as Mo and Ta, was used as an 
indispensable component for the purpose of strengthening a hard phase and improving many 
properties until now Since a property is inferior as compared with TiC or TiCN which is the Mo2 C 
itself and a hard phase principal component, depending on the case, it turns out that it does not 
contribute to improvement in a property of a cermet greatly conversely, but is in the inclination to 
degrade a property. Especially this inclination was remarkable under the operating environment 
accompanied by a thermal shock, 

[0017] Then, by having the property in which the carbide of Nb was excellent in itself as a 
component replaced with Mo2 C as compared with Mo2 C, the property of a cermet, especially a 
thermal shock resistance can be improved greatly, and an antiwear characteristic and deficit-proof 
nature can be improved. Therefore, if there are few total amounts (b+c) of Nb and W in the 
composition of this invention than 0.05, a thermal shock resistance will become inadequate, and 
when larger than 0.5, while abrasion resistance is inferior, it is in the inclination for reactivity with 
**-ed material to become high, (b+c) As for a value, it is desirable that it is especially 0.10 
<=b+c<=0.30. 

[0018] moreover — W — Nb — a total amount (b+c) — receiving — Nb ~ an amount — (— b — ) — 
comparatively (b/b+c) - zero ~ it is — — abrasion resistance — oxidation resistance — 
deteriorating ~ reverse - 0.95 - being large - if - deficit-proof nature ~ falling . (b/b+c) As for a 
value, it is desirable that it is especially 0.3 <=b/b+c<=0.7. 

[0019] According to the cermet in this invention, addition of Mo should be rather avoided fi-om the 
reason for the above, and, as for the amount, it is desirable to carry out to 0.5 or less % of the weight 
among a cermet, the gas by decomposition of the nitride at the time of baking on the other hand 
although the amount of nitrogen and carbon is important as a factor which determines the degree of 
hardness of a cermet, a thermal shock resistance, and toughness and it is in tKe inclination which 
especially the amount of nitrogen increases and whose toughness is alike, and follows and improves, 
if the amount of nitrogen becomes excessive -- as a void ~ sintering — the problem of remaining 
inside of the body arises Therefore, when toughness will fall, deficit-proof nature will become 
inadequate, if nitrogen volume (v) is smaller than 0.4 in the aforementioned formula, and 0.6 is 
exceeded, a void occurs in the sintering inside of the body, and reliability comes to be missing. As 
for nitrogen volume (v), it is desirable that it is especially 0.4<=v<=0.55. 
[0020] Moreover, if nitrogen and the ratio (z) to the total amount of Ti, W, arid Nb of a carbon 
content are smaller than 0.8, a degree of sintering will deteriorate, a void will remain, and since fi-ee 
carbon will occur if larger than 1.0, a result which causes an on-the-strength fall is brought. It is 
0.85<=2<= 1 .0 desirably. 
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[0021] As an iron-group metal which forms a binder phase in this invention, nickel and/or Co are 
mentioned, it consists of nickel and Co desirably, and it is good from the point of wear-resistant 
improvement that especially the mole ratios of Co/nickel+Co are 0.5-0.9. Moreover, as for especially 
this iron-group metal, it is desirable for 3 - 30 % of the weight to exist at 5 - 20% of the weight of a 
rate in a system. 

[0022] After carrying out weighing capacity mixture so that it may grow int6 the rate in which the 
last sintered compact mentioned above the powder and iron-group metal powder of the carbide of Ti, 
W, and Nb first mentioned above, a nitride, and a charcoal nitride as a method for manufacturing the 
cermet of the above-mentioned this invention, for example, it calcinates after fabrication with 
forming meanses, such as press forming, extrusion molding, and injection molding. 
[0023] Baking is performed at the temperature of 1400-2000 degrees C in a vacuum or a reducing 
atmosphere. In the arbitrary temperature under sintering, 0-760Torr introduction of the gas, such as 
N, CO, Ar, and helium, may be carried out, and atmosphere adjustment may be performed. 
[0024] Moreover, carbonization of Zr, Hf, Cr, Ta, V, etc., a nitride, a charcoal nitride, etc. are further 
added in order to improve a property to the system which consists of the above (Ti, W, Nb) (C, N) 
and an iron-group metal according to this invention. An improvement of a property can be aimed at 
by replacing a part of Ti or Nb, and when the operation effect of Nb is promoted fiirther and it uses 
especially as a cutting tool by replacing a part of especially Nb by V, the wet cutting ability of a 
cermet can be improved greatly. In addition, as for the atomic ratio of NbA^, it is desirable 0.5-10, 
and that it is especially 1-6. 

[0025] The TiCN basis cermet of this invention may form the hard envelopiilg layer of a monolayer 
or a double layer by the well-known method further. As a hard enveloping layer covered, there are 
the carbide of one sort or two sorts or more of metals chosen from periodic-table the 4a, 5a, 6a group 
element and boron (B), and aluminum (aluminum), a nitride, a charcoal nitride, an oxide, a 
carbonation object, an acid nitride, and a carbonic acid nitride, and these are formed of CVD or PVD 
by the thickness of 0.1-10 micrometers. Thus, when it becomes possible to iriiprove and abrasion 
resistance and deficit-proof nature are used as a tool by covering a front face . with a specific material, 
a performance can be improved sharply. 
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OPERATION 



[Function] In the TiCN basis cermet of this invention, the cored structure hard phase particle is 
distributing in a binder phase, since the diameter of crystal grain has further structure which the 
coreless structure hard phase particle of a particle 1 micrometer or less distributed more than 1 
volume % between the cored structure hard phase particles of coarse grain, a binder phase is 
strengthened and deficit-proof nature improves. 

[0027] Moreover, it becomes possible by setting the diameter of average crystal grain of a cored 
structure hard phase particle to 1 micrometers or more, and setting the diameter of average crystal 
grain of a coreless structure hard phase particle to 0.5 micrometers or less to improve deficit-proof 
nature and abrasion resistance still more sharply. 
[0028] Hereafter, the following example explains this invention. 
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EXAMPLE 



[Example] 1.5 ton/cm2 after carrying out weighing capacity mixture so that composition of the last 
sintered compact may grow into the rate of Table 1, using each powder of TiC, TiCN, and WC, 
NbC, nickel and Co as raw material powder Press forming was carried out to the chip configuration 
for CNMG 120408 by the pressure, and at the temperature of 1500 degrees C, it was made to change 
from a degree of vacuum 10-1 to a degree of vacuum 10-3, and calcinated for 1 hour. A sintered- 
compact organization is shown in drawing 1 . 
[0030] 
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[003 1] After carrying out polishing of the sample front face, it asked for the diameter of average 
crystal grain of the obtained sintered compact with SEM (scanning electron microscope) and the 
image processing system. Moreover, the diameter of crystal grain searched for the rate of a coreless 
structure hard phase particle 1 micrometer or less like measurement of the diameter of average 
crystal grain. 

[0032] The cutting examination was performed by the cutting conditions shown in the following 
after processing, and cutting-ability ability was checked. The frank abrasion loss and the number of 
the comers non-suffering a loss in the flank after an examination were investigated. 
(Abrasion test) 

**-ed material SCN435 cutting speed 250 It cuts deeply m/min. 2 It sends mm. 0.3 mm/rev cutting 
time 10 min (deficit examination) 
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**-ed material SCN435 (4 slot ON) 

Cutting speed 100 It cuts deeply m/min. 2 It sends mm. 0.3 mm/rev cutting time 1 The min 

characterization result was shown in Table 2. 

[0033] 

[T able 21 



Na 


mm) 






(kg/jam') 


mm 


(UPa • m''^) 

villi (1 111 0 


^ m 

V SUM/ 




I 


3 


1.8 


0.2 


1820 


1400 


14.0 


0.16 


,9/10 


2 


2 


2.5 


0.2 


1750 


1460 


13.0 


0.12 


lO/lO 


3 


5 


1.0 


0.2 


1770 


1450 


13.5 


0.18 


ro/io 


4 


3 


2.0 


0.15 


1790 


1510 


13.0 


0.15 


9/10 


5 


1 


1.5 


0.50 


1800 


1420 


13.8 


0.18 


10/10 


* 6 


p. my 


3.0 


1.5 


1620 


1410 


13.1 


0.30 


2/10 


* 7 


0 


2.0 




1400 


1250 


13.5 


0.41 


•1/10 


* 8 


0 


3.5 




1350 


1210 


12.5 




0/10 


* 9 


0.3 


2.5 


2.0 


1600 


1510 


10.5 


0.28 


.2/10 


*10 


0 


0.9 




1700 


1580 


9.2 


0.25 


0/10 



[0034] According to Table 1 and 2, by the cermet which distributed the coreless structure hard phase 
particle of 1 micrometer or less of mean particle diameters more than 1 volume % to the in-house, it 
turns out that deficit-proof nature and abrasion resistance are excellent. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the 5000 times as many ** type view which observed the TiCN basis cermet of this 
invention with the scanning electron microscope as this. 
[Description of Notations] 

1 Cored Structure Hard Phase Particle 

2 Binder Phase 

3 Coreless Structure Hard Phase Particle 

5 Core Part 

6 Periphery Section 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




5 6 
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